The program is directed toward development of new computational approaches to photoprocesses in nanostructures whose geometry and composition are tailored to obtain desirable optical responses. The emphasis of this specific program is on the development of computational methods and prediction and computational theory of new phenomena of optical energy transfer and transformation on the extreme nanoscale (down to a few nanometers).
curvature of the SPP wave front in the plane shown by concave curves. These wavefronts are adjusted by the phase modulation in such a way that these SPP rays converge at a nanofocus at the thin edge of the wedge [ Fig.  1 (a) and (b)]. To have the pulses of the SPP coming along each ray to coincide at the nanofocus and produce there an ultrashort (a few fs) pulse of the local fields, each of the excitation pulses should be modulated in time as shown in Fig. 1(c) . The problem of the adiabatic concentration is extremely complicated numerically: it includes the three spatial coordinates and time. There are large ratios of the maximum to minimum scales present in each dimension. Its full numerical solution at this time using, e.g., finite difference time-domain method would be too complex. Therefore as the first step in solving this problem and to obtain a reasonable initial field, we have employed a WKB approximation, which is expected to work well precisely for these conditions of the large maximum/minimum scale ratios. This is how the solution shown in Fig.1 has been obtained [19] . In the future, we will aim to obtain a full numerical solution using the large scale computations. 
SERS in Nanolenses [24]
As an efficient nanolens, we have proposed a self-similar linear chain of several metal nanospheres with progressively decreasing sizes and separations [25] . The proposed system can be used for nanooptical detection, Raman characterization, nonlinear spectroscopy, nano-manipulation of single molecules or nanoparticles, and other applications. We have also computationally found the enhancement coefficient of the Surface Enhanced Raman Scattering (SERS) and have shown that it is considerably different from commonly used fourth power of the field enhancement [24] .
Computational Studies of SERS [24, 26]
We have revisited theory of one of the most important phenomena in nanoplasmonics, Surface Enhanced Raman Scattering [24, 26] . This theory shows that the predicted levels of enhancement in the red spectral region are still several orders of magnitude less than the enhancement factors 14 13 10 10 − observed experimentally. The difference may be due to the effects not taken into account by the theory: self-similar enhancement [25] or chemical enhancement [27] . We are planning further computational studies of SERS in systems with adiabatic compression that we have introduced earlier [20] . Note that recently the adiabatic compression effect that we predicted has been observed in two independent experiments [28, 29] . We trust that we can find a way to make SERS radiation much more intense by the better coupling between the far-and near-field zones that the adiabatic compression effect provides. This will provide unmatched sensitivity to SERS based methods of monitoring and detection of chemical and biological substances (threats).
Excitation of Surface Plasmon Polaritons (SPPs) by Free Electron Impact [30]
We have provided theoretical support and interpretation for the experimental investigation of the SPP generation by free-electron impact. This effect can be used as a basis of a novel method to visualize eigenmodes of plasmonic nanosystem by exciting them with an electron microscope beam. 
3
Financials The allocated funds have been fully expended.
